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3131 scénarios, « scenarios that
include economic degrowth are
not fully represented, as these
scenarios, were not submitted to
the database »
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« Energy transitions can occur faster than in the past »
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Figure 1.6: Transition dynamics: levels, policies and processes

« A Low-Carbon Energy Transition Needs to Occur
Faster Than Previous Transitions » p. 369
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Histoire des techniques # histoire
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Evolution des transports de marchandise depuis 1984
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Additions énergétiques
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Symbioses énergétiques
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Figure 3. Déchargement de bois de mine a West Hartlepool, au sud
de Newcastle. T.W. Birch, « The Afforestation of Britain »,
Economic Geography , 1936, Vol. 12, n°1, p. 1-26
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Figure 1. Consommation de bois de mines en milliers de métres-cubes.

Sources : FAO, European Timber Statistics, 1913-1950, Genéve 1953 ; FAO, Forest Products Statistics, Part || Apparent Consumption, 1950-1975, Rome, 1975 ;
J.J. MacGregor, « Timber Statistics », Journal of the Royal Statistical Society, vol. 116, n°3, 1953, p. 298-322 ; Forest Service, US Department of Agriculture,
Timber Resources for America’s Future, 1958 ; Robert Stone, « Wood products used by coal mines », Forest Products Journal, vol. 35, n°6, p. 45-52 ; Richardson,
Forestry in Communist China, Baltimore, Johns Hopkins, 1966 p. 164.
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Additional Raw Materials Used in Motor Industry

No attempt has been made to estimate quantities used
of each material

Sulphuric Acid Soda ash Platinum Soap
Hydrochloric Caustic soda Gold Celluloid
Alkali Acid  Tyrpentine Silver Chamois
Carbon Black White lead Mercury Polish
Acetylene Formaldehyde Radium Paper
Butanol Phenol Tungsten Cork
Cellulose Acetate  Arsenic Phosphorus Charcoal
Sulphur Litharge Molybdenum  Flaxseed
Carbon Cadmium Magnesium Linseed Oil
Nitro-cellulose Alcohol Vanadium Animal Fat
Pyroxylin Glycerine Bismuth Corn
Resin Glue Porcelain Sugar cane
Shellac Rope Mica Borax

Machine Tools Asbestos

Coal Coke
Gas

Fuel oil
Electricity
‘Wool

Silk

Hemp

Jute
Canvas
Felt

Moss
Curled hair

Carborundum
Emery
Garnet
Silicon

Onyx

Agate

Talc

Silica sand
Limestone
Salt

Tanning mat’ls

Dyes

Automotive freight represented 1 out of every 8 carloads of traffic origmated

on railroads in 1931.



Matériaux utilisés par % du total de la Utilisation
I'industrie consommation maximale de
Automobile aux USA res§ources
nationales

Période

1921-1939
Fer et Acier 15.86% 25.35% en 1935
Aluminium 22.35% 46.5% en 1925
Cuivre 14% 20,28% en 1935
Etain 14.5% 24,8% en 1928
Plomb 24.57% 38.8% en 1934
Hardwood 13.7% 32.6% en 1938
Caoutchouc 80.5% 84.7% en 1926

Période
1955-1962

Fer et Acier (1955-1962) 19.5% 21% en 1960
Cuivre (1956-1962) 5.9% 7% en 1956
Plomb (1956-1962) 46% 49.2% en 1962
Caoutchouc (1956-1962) 61.7% 62.4% en 1960
Autres ressources

13.59% 15.4% en 1935
Wagons de marchandises

90% 96% en 1924

Essence
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Interstate Cooperage Co., Belhaven, N. C.
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— Usage énergétique du bois dans I'industrie ~ Bois de feu, usage résidentiel
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Figure 9. Indigenous production of renewable energy in the EU and share of wood-based energy (source: Eurostat nrg_cb_rw)



-
e

g S Niwite.







260

|
Wood,wind, batieries,
220 tuel celis, radioisotppes —
ond geothermal
2 200 9 l
@ 5 ‘
o 180 ‘0.0
Q 60 Present O o9
' Past ~{~Future « e
)
5 140 ool
a
E 120
=
[72]
& 100
Q
> 80
g /7
< 60 O S
40 B » . ' v o - 1
wood, wind and ; Solar energy,fusion
20— Nl o dor? -
water wheels i35 B W7 ;
0 X X5EH B Hyd W_L1>_ i -
1800 1850 1900 1950 2000 2050 2100 2150 2200

Year

Fig. 1. Energy sources in the United States.

Leon P. Gaucher, « Energy Requirements of the future », Solar Energy, 1972, vol. 14, p. 5-10.



Figure 2. Artist’s conception of an agro-industrial complex of the future, in which the energy of the atom is used to transform an arid
desert region into productive farms and cities by supplying water, fertilizer, industrial chemicals, metals, etc. The usable portion of the
earth’s surface could be more than doubled in this way.
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This vital resource
is becoming extinct.

General Electric
~ isworking
on its SUCCESSOT.

Experts say all the economically recover-
able coal in the U.S. may disappear in 80 to
150 years. The world’s supply in 300 years.
And gas and oil before then.

I'he world must find other fuels. Especially
new fuels to generate electricity.

One answer is nuclear power. General
Electric has 68 nuclear plants in the works to
help meet electric needs for years to come.

For beyond that, GE is working with the
government and utilities on a new nuclear
power plant. A fast-breeder reactor.

T'he fast-breeder has already been tested.
Not only will it make electricity. It will make

fuel . . . more than it uses. So it will postpone
the fuel shortage . . . perhaps

to transmit more electric- l 2
bution systems. I g

for thousands of years.
ity over present wires. And

There’s no easy way to meet M
future energy needs. But GE is an

GE is also working on ways Mel 1
new underground distri-
working to make it easier.

Newsweek 1972



Ford Foundation, A time to choose, 1974

An Alternate lustrative Future for LS. Gross Primary Energy Use
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Energy Production by Primary Energy Type
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Marchetti, [IASA, 1975
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Cesare Marchetti, critique des scénarios

Scenarios
_________ Definition
r (economic, popu-
[" lation growth)

|
|
!
|
I
i
|

Energy
Consumption

/ Econ. Structure,
Lifestyles,
Technical Efficiencies

MACRO L_ Secondary Fuel Mix
* : and Substitutions
Energy/Fuel /( Maximum v

Investment and
Consumption

' Prices Build-up
Rates, Costs

!
L~

Energy Supply
and Conversion
MESSAGE

Economic

Impacts

IMPACT Resources

foreach
' world region

_________________________ _*___ —_——— e e e

Interregional
Energy Trade

« Don’t forget the system, the system will not forget you! »
Cesare Marchetti 1975



Cesare Marchetti, 1975

« The whole destiny of an energy source seems to be
completely predetermined in the first childhood
These trends go unscathed through wars,

wild oscillations in energy prices and depressions »
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FEw PEOPLE DOUBT THAT THE WORLD HAS ENTERED AN ENERGY
TRANSITION AWAY FROM DEPENDENCE UPON FOSSIL FUELS AND TOWARD SOME
MIX OF RENEWABLE RESOURCES THAT WILL NOT POSE PROBLEMS OF COZ

j
ACCUMULATION. THE QUESTION IS HOW DO WE GET FROM HERE TO THERE I

WHILE PRESERVING THE HEALTH OF QUR POLITICAL, ECONOMIC, AND

ENVIRONMENTAL SUPPORT SYSTEMS. WHAT | WILL DO IN THE REMAINDER

THE 11ASA STuDY CONCLUDES THAT TO MAKE A SUCCESSFUL
TRANSITION FROM FOSSIL FUELS TO AN ENERGY SYSTEM BASED ON
RENEWABLE RESOURCES, THE WORLD ECONOMY MUST EXPAND ITS PRODUCTIVE
POWERS- [T MUST EXPAND IN ALL DIMENSIONS, BUT, MOST IMPORTANTLY,
IN THE NEW KNOWLEDGE AND HUMAN SKILL THAT ENLARGE THE
TECHNOLOGICAL BASE. FOR SUCH KNOWLEDGE AND SKILL, MORE THAN
BRUTE CAPITAL, IS WHAT ENABLES SOCIETIES IN THIS AGE TO USE THE

SAME OR EVEN FEWER RESOURCES TO PRODUCE MORE.

THe JIASA STRATEGY FOR INVENTING THAT FUTURE RESEMBLES

THE ONE | HAVE SUGGESTED: A STRATEGY FIRST, OF GRADUAL Edward David
TRANSITION FROM CLEAN, HIGH QUALITY RESOURCES--NATURAL GAS AND « Inventing the future,

OIL--TO DIRTIER UNCONVENTIONAL FOSSIL RESOURCES. THE STUDY ALSO Energy and the CO2 problem »
TAKES NOTE OF THE COZ 1SSUE, RECOMMENDING THAT SOCIETY Exxon 1982
, .

INCORPORATE SUFFICIENT NON-FOSSIL OPTIONS IN THE ENERGY SUPPLY
SYSTEM SO AS TO ALLOW EXPANSION OF THAT BASE, IF NECESSARY, AS
THE EFFECTS OF CARBON DIOXIDE BECOME BETTER QUANTIFIABLE THROUGH

FURTHER RESEARCH-

FUELS. FORTUNATELY, THESE CONDITIONS GIVE SCIENCE AND
ENGINEERING A LOT OF ROOM TO MANEUVER. [T APPEARS WE STILL HAVE
TIME TO GENERATE THE WEALTH AND KNOWLEDGE WE WILL NEED TO INVENT

THE TRANSITION TO A STABLE ENERGY SYSTEM.
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ALTERNATIVE ENERGY

BASELINES
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Changement de date d’un réchauffement de +2°C. Stephen Siedel et Dale Kayes, « Can De Delay A Greenhouse Warming? », Environmental Protection

Agency, 1983, p. vi.



